Disrupting mitochondrial function with surfactants inhibits MA-10 Leydig cell steroidogenesis.
It is well established that surfactants can elicit cytotoxic effects at threshold concentrations by changing the permeability and solubilizing components of cell membranes. The purpose of this study was to characterize the relationship between perturbation of the mitochondrial membrane resulting from treatment with representative cationic, nonionic, and anionic surfactants and the extent to which this perturbation affects steroid formation and StAR protein expression and activity in MA-10 Leydig cells. The StAR protein is synthesized as an active 37 kDa extramitochondrial form, which is processed into a 30 kDa intramitochondrial form after cholesterol transfer and mitochondrial import and processing. It has been shown in several in vitro studies that the mitochondrial electrochemical gradient is required for the StAR protein to transfer cholesterol to the inner mitochondrial membrane. Each substance that was tested produced a concentration-dependent decrease in steroid formation in hCG-stimulated MA-10 cells. Decreases in progesterone production were accompanied by loss of mitochondrial membrane potential and by a decrease in the levels of the 30 kDa form of the StAR protein. However, levels of the 37 kDa form of the StAR protein did not decrease, indicating no effect on StAR protein expression. These results demonstrate how perturbation of the mitochondrial membrane by surfactants inhibits import, processing, and cholesterol transfer activity and underscore the importance of including sensitive assays that evaluate mitochondrial function when screening for potential effects on steroidogenesis with in vitro test systems.